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YoshiyukiHirayama declares that- 

1 1 am an inventor of and am familiar with tie present U.S. patent 

application Serial No.10/067,333 filed February 7, 2002 ^j^ ^^ 
RECORDING MEDIUM AND MAGNETIC RECORDING SYSTEM USING THE 
SAME. I am familiar with the Office Action dated March 3, 2006 issued therein and 
with the prior art references cited in the Office Action. 

2 I received a Master of Engineering degree in Metallurgy from Kyoto 
University. Kyoto, Japan, in 1988. From 1988 to the present time, I have been employed 
with Hitachi. Ud. as a Senior Researcher. My primary area of experts comprises 
magnetic materials, particularly those for magnetic recording use, including both the 
synthesis and applications thereof. I am a co-inventor of over 90 patents and have 
authored several publications in the field of magnetic materials. 

3. There were no examples representing endpoints of the claimed range of Pt 
amount in the first, magnetic layer. Therefore, I indicated these data in Reference Table 
1 to clarify the ctiticality of the claimed range of 3 9 at%. These sample* of magnetic 
recording medium were prepared by tbe same procedure as in Example 1 except for the 
composition of the first magnetic layers. The first magnetic layers were formed from any 
of the following alloys. Co-(20 at %)Cr-(3 at %)Pt (sample Nos. 7506A to 7508A), Co-(l6 
at %)Gr<9 at %)Pt (sample Nos. 7606A to 7608A). The experimental procedures for the 
measurements of the magnetic characteristics and receding/reproducing characteristics 
of the magnetic recording media were same as those shown in Example 1. 

I have organized the date described in our invention and have created 
Reference Tables 2-6 to make it clear that the amount of Pt is the feature which results 
in an unexpected SNR improvement. The date in the tables includes those shown in 
Reference Table 1. 1 took away the samples including the different, factors except, for the 
amount of Pt in the first magnetic layer for each table. I selected the 
anti-ferromagneticauy coupled media with the second magnetic layer of Co(l8 
at %)Cr-(H at %)Pt-(8 at %)B alloy and the underlayer of Cr-Ti alloy. Tho samples with 
the first magnetic layer thickness (tmagl) of 5.0 nm and tbe second magnetic layer 
thickness (tmag2) of 14.5 nm were summarized in Reference Table 2. The samples with 
the tmagl of 3.8-4.0 nm and the tmag2 of 16.0 nm were summarized in Reference Table 
3. The samples with the tmagl of 4..0 nm and the tmag2 of 14.5 nm were summarized in 
Reference Table 4. The samples with the tmagl of 4.0 nm and the tmag2 of 13.0 nm 
were summarized in Reference Table 5. The samples with the tmagl of 2.7-3.0 nm and 
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the tmag2 of 145 «» were prized in Reference Table 6. Each table 

of Examples and Comparative examples. I expressed the Examples by b and the 

Comparative examples by "C" in the E/C column of the tables. 

I have also created Reference Tables 7- 10 to clarify the underlayer effect m our 
invention by organizing the data described. I took away the samples ****** 
different factors except for the underlayer for each table. The samples «dl the first, 
magnetic layer thickness (tmagl) of 40 nm and the second magnetic layer thickness 
(tma B 2) of 20.0 nm were summarized in Reference Table 7. The samples with the tmagl 
of 4 0 nm and the tmag2 of 18.0 nm were summarised in Reference Table 8. The 
samples with the tmagl of 4.0 4.3 nm and the tma g 2 of 16.5-16.7 nm were summarized 
in Reference Table 9. The sample* with the tmagl of 40-4.3 nm and .he tmag2 of 
J.3 5-13 6 nm were summarized in Reference Table 10. Each table includes both of 
Examples and Comparative examples. I expressed the Examples by "E" and the 
Comparative examples by "C in the E/C column of the tables. 

4. 1 hereby declare that all statements made herein of my own knowledge are 
ixue and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that, willful false 
statements and the like so made are punishable by fine or imprisonment or both, under 
Section 1001 of Title 18 of the United States Code and that, such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 

Respectfidly submitted, 



Date 
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Reference Table 1 



Composition of the 
first magne tic layer 



Co-20atftCr-3at%Pt 



Co-18at%Cr-9at%Pt 



Sample 



#7 505 A 



tmagl 

„ (om L 



#750_7A 



#7 508 A 



#7606A 



#7607A 



I #760flA i q.u i i 2iii — i — — ' ' " 

"Composition of the second magnetic layar : fcH8atWrH4**Pt-Bat*B 
* Composition of underlayer : Cr-20at%Ti 



4.0 



4.0 



4.0 



4.0 



4J0 



4.0_ 



tmag2 



14.5 



Brt 
(T»nm) 



4.54_ 



110 



ie,p_ 



13.0 



4.08 



3.82 



4.49 



4.06 



3.57_ 



Her 
(kA/m) 



352 



341 



333 



348 



334 



327 



Hex 

(kA/m). 



-51 



-49 



-52 



-47 



-45 



-46 



Smf/Stf 

Oft. 



50.B. 



Slf/Nd 
CdB) _ 



507 



51,1 



_49.n 



50.9 



24.1 



24.4 



24.5 
24,4 
24,B_ 



_249_| 



Reference Table 2 



Sample 

No, 
#8103A 
#5403^ 


Composition of the 
first ma poetic laver 
Co-20atftCr-4at%Pt 
Ccr-19at%Cr-6at%Pt 


Composition of 
underlaver 
Cr-20at%Ti 
Cr-15at%Ti 


tmagl 

(nm) 
5.0 
5.0 


tmag2 
(nm) 
14.5 
14.5 


Slf/Nd 

MM 

24,4 
24.1 


E/C 

E 
E 


#6203A 
#6303A 
#6403A_ 


Co-20atXCr-2at%Pt 
Co-16at%Cr-10atftPt 
Co-19at%Cr-12atfiPt 


Cr-20atKTi 
nr-20at*T. 
I Cr-20atf*Ti ... 


5.0 
5.0 
5.0 , 


14.5 
14.5 
14.5 


23.1 
23.2 
23.2 ^_ 


C 

S 



Reference Table 3 



Sample 
No. 


Composition of the 
first magnetic layer.. 


Composition of 
underiaver 


tmagl 
(nm) 
4.0 


tmag2 
(nm) 
16.0 


Slf/Nd 
(dB) 
24.1 _ 


E/C 
E 


#7508A 
#6106A 
#5406A 
#7606A 
#6206A 
#6306A 
#6406A 


Co-20at%Cr-3at%Pt___ 

Co-20at%Cr-4at%Pt 

R Q -19at%Cr-6atKPt 

Co-1Bat%Cr-9at«Pt 

On-20at%Cr-2at%Pt 

Co-16at*Cr-10at%Pt 

Co-19at%Cr-12atSPt 


Cr-20at%Ti .. 
Cr-20at%Ti 
Cr-15at%Ti 
Cr-20at*Tt 
Cr-20atSTi 
Ct~20at%Ti 
, Cr-20at%H 


4.0 
4.0 
4.0 
4.0 

« 
4.0 


16.0 
16.0 
16.0 
16.0 
16.0 
16.0 


24.1 
23.9 
24.4 
22.9 
23.3 
23.1 


E 
E 
E 
C 

c 



PAGE 5/7 * RCVD AT 5:10:22 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-3ft * DNIS:2738300 * CSID:7032041352 * DURATION (mm-ss):02-20 



08/07/2006 17:10 7032041352 



REED SMITH LLP 



PAGE 05/06 



Reference Table 4 



Sample 

Mo 
#7507A 
#61 07 A 
#7203A 
#5407A 


Composition of the 
first magnetic laver 
Co-20at%Cr-3at%Pt 
n«-20at*Cr-4atfJPt 
r.o-14at%Cr-5at%Pt 
Co-1 9at%Cr~5atfbPt 


Composition of 1 

Cr-20atKTi _ 
Cr~20at%Ti ._ 
Cr-20atXTi 

Cr-20at%Ti 


tmagl 1 
(nm) 

4.0 

4.0 _ 

3.8 _ 

4.0 

3.8 i 


cmag2 
(n.m) 
14.5 __ 
14.5 _ 
14.5 
14,5 
14.5 


Slf/Nd ; 

JdBl _ 
24.4 _ _ 
24.3 
24.7 
24.2 
25.1 


L/C 

E_ 

t 

E 

E 

E 


#5503A 
#7607A 
#6207A 
#6307A 
#6407A 


CoM6at%Cr~_8atttPt_ _ 
Cft-l6at%Cr-9at%Pt. _ 
r^20at*Cr-2at%Pt 
n rt -16at%Cr-10at%Pt 
Co-19atKCr-12at*Pt 1 

Re' 


Cr-20at%Ti 
Cr-20at%Ti 
Cr-20atSTi 
Cr-20at%Ti 

ference Table 5 


4.0 

4,0 

4.0 
4.0 


14.5 
14.5 
14.5 
14.5 


24.8 
23.2 
23.3 . 
23.1 


E 

C 
C 
C 


Kin 

MO. 


Composition of the 
first magnetic (aver 


Composition of 
underlaver 


tmagl 

(nm) 
4.0 


tmag2 
(nm) 
13.0 


Slf/Nd 
(dB) 
24.5 


E/C 
E 


ff/3UoM 

#fti nil a 

fFO 1 Don 


I Co-20at%Cr-3at%Pt 
Co-20at%Cr-4atfcPt 


Cr-20atXTi 
Cr-20at%Ti _ 


4.0 


13.0 


24.4 


E 




Co-19at%Cr-6at%Pt 


Cr-15at%Ti 


4.0 


13.0 


24.4 


E 




Co-16at%Cr-9atXPt 


Cr-20at*Ti 


4.0 
4.0 


13.0 
13.0 


24.9 
23.3 


E , 
C 


#6308A 


Co-20atKCr-2at%Pt 
Co-16at%Cr-10at%Pt 


Cr-20at%Ti 
Cr-20atHTi 


4,0 


13,0 


23.3 . 


c 


S6408A 


Go-l9at%Cr-12at?iPt 


Cr-20atflTi 


4.0 


13.0 


23.2 . 


C 




Reference Table 6 






Sample 


Composition of the 
first maenetie laver 


Composition of 
Updariaver 


tmagl 
(nm) 
3.0 


tmag2 
(nm) 
14.5 


Slf/Nd 
(dB) 
24.2 . 


E/C 
E 


#6104A 
#7204A 


Co-20atSOr-4at%Pt 
Co-14atKCr-5at%Pt 


Cr-20at%Ti 
Cr-20at%Ti _ 


2.7 


r 14.5 


24.4 


E 


#7207A 


Go-14at%Cr-5at%Pt 


Cr-20at%Ti 


3.3 


14.5 


24.6 


E 


#5404A 


I CoH9at%Cr-6at3iPt 


Cr-15atXTi 


3.0 


14.5 


24,1 


E 


85504A 


Co-16at%Cr-8at%Pt 


Ci~20atUi 


2.7 


14.5 


24.5 


E 


#5507A 


Co-16at%Cr-8at*Pt 


. Cr-20atXTi 


3.3 


14.5 


24.9 


i E 


#6204A 


Co-20at%Cr-2at%Pt 


. Cr-20atfffi 


3.0 


14,5 


23.0 


C 


#6304A 


Co-16at%Cr-10at$Pt 


Cr-20at%Ti _ 


3.0 


14.5 


23.1 


C 


I #6404A 


Co-19atSCr-12atXPt 


Cr-20atVTi 


3.0 


14.5 


23.1 


c 
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Reference Table 7 



Sample 1 
No. _ 
#6907A 
#6707 A _ 
#6807A_ 


Composition of underiayer 

<^1Gat%Mo / Cr-15at%TL 
Cr 


tmagl 
(nro) 
4.0 
i 4.p 
I 4.0 


tmag2 

(nm> . 

20.0 

, jap 

I 20.0 


SIf/Nd 
(dEO 
24.6 
22.7 

I 22.5. 


E/C 
E 
C 

c I 



Sample 
No._ 
tt69Q6A 



Reference Table 8 



Composition of underiayer 



Ct-l5at%Ti-3at%8_ 



ttfi7Q6A I CH fiatttMo / CrM 5at%Tj_ 
ri6BD6A I Cr — 



tmajfl 

(nm)_ 



4.0 



-12. 



4.0 



tmag2 
(n.mj 



18.0 



18.0 



18.0 



Stf/Nd 
IdBL 



24.8, 



23.0_ 



22,6_ 



E/C 



Sample 
No,_ 



#6905A 



Reference Table 9 



Composition of underiayer 



<^15a*aTr-3at*B_ 



#3305A Co-40atKRu / Cr-20at%Ti 



Cr 



tmagl 



4.0 

4.3, 



4.P_ 



4.0 



tmag2 
(nm) 



1S.5_ 



16.7_ 



15.5 
16.5 



SIf/Nd 
jdB) 



25.0 



23,3 



23.1 



_22.6 



E/C I 



C 
C 



Reference Table 10 



Sample 

No. 
#6904A^ 


Composition of underiayer 

Cr-15a**Tr 3gt%B 
Co-40at%Ru / Cr-20at%Ti 


tmagl 
^(nro) 
4.0 
4.3 


tmag2 
(nmL 
13.5 
13.6 


Stf/Nd 
h (dB) . 
26.2 
23.0 . 


E/C 

E 
C 


ESS 


r,r-16at%Mo / Cr-15atnL_ 

L Cr 


.4.0 
4.0 


13.5 
13.5 


23.1 

22,7 


C 
C 



PAGE 7/7*RCVDAT 8/7/2006 5:10:22PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-3« * DfflS:2738300 ' CSIO:7032041352 * DURATION (mm-ss):02-20 



